Purpose: We aimed to evaluate the incidence of multifocal and bilateral lobular carcinoma in situ (LCIS) of the breast in Korean women. Additionally, we explored the characteristics of current breast imaging studies and evaluated their roles in detecting multifocal and bilateral lesions in LCIS patients. Methods: Between January 2000 and December 2013, we identified 48 patients with pure LCIS who underwent curative surgery at our institution. The pathological findings and the results of various imaging studies were reviewed. Results: All patients underwent mammography and ultrasonography prior to surgery, and 35 patients (72.9%) also received breast magnetic resonance imaging (MRI). The most common radiologic features of LCIS were the presence of microcalcifications (66.7%) and irregularly shaped masses (64.6%) on mammography and ultrasonography, respectively. MRI often showed the presence of irregularly enhanced mass-like lesions (91.4%). Additional suspicious lesions in the ipsilateral breast were identified in 19 (39.6%) and 16 (45.7%) patients on ultrasonography and MRI, respectively. Among them, nine (47.4%) were malignant lesions. In the contralateral breast, there were 14 (29.2%) and 11 (31.4%) lesions requiring biopsy on ultrasonography and MRI, respectively, and eight of these were found to be malignant lesions. All suspicious lesions detected by MRI were also seen on ultrasonography. In total, 20.8% (10/48) of the patients had ipsilateral LCIS, and 16.7% (8/48) had contralateral malignancies. Conclusion: Our study demonstrates that in Korean women, LCIS is associated with a high incidence of ipsilateral and contralateral malignancies. However, breast MRI had a limited role in detecting additional malignant tumors in LCIS patients.
INTRODUCTION
Lobular carcinoma in situ (LCIS) is an uncommon noninvasive lesion first documented as an "atypical proliferation of acinar cells" by Ewing [1] in 1919. In 1941, Foote and Stewart [2] first designated the lesion as LCIS and described it as a precancerous lesion of the proliferative mammary epithelium. As previously suggested in a study by Foote and Stewart [2] , the presence of LCIS can be a risk stratifier and may represent a precancerous stage in the multistep process of carcinogenesis. Indeed, the following studies have shown that unlike ductal carcinoma in situ (DCIS), LCIS is more likely to be a risk factor rather than a true early cancerous lesion [3] [4] [5] [6] . LCIS is often discovered incidentally from biopsies performed on the breast for other reasons. Accordingly, the incidence of LCIS in the general population is difficult to accurately determine. Nonetheless, the incidence of LCIS in otherwise benign breast biopsies is reported to be 0.02% to 3.8% [3, 7, 8] . The Surveillance, Epidemiology, and End Results data from 1978 to 1998
showed that the highest incidence rate of LCIS was 3.19/100,000 person-years, which is substantially lower than that of DCIS (12. 73/ 100,000 person-years) during the same period [9] . This relatively low incidence of LCIS is a main reason for the prevailing controversy in the diagnosis and treatment of this disease.
Early studies have reported high rates of multifocal and bilateral lesions in patients with LCIS. In a case series of patients who underwent contralateral biopsy procedures during curative surgery for ipsilateral LCIS, more than 50% of the patients had multifocal or multicentric lesions, and one-third had bilateral lesions [10] [11] [12] . However, it is widely 72 HanjongShin,etal. accepted that LCIS usually does not present characteristic abnormal findings in conventional imaging studies [13, 14] , impeding the detection of these additional lesions. Pope et al. [13] 
METHODS
This retrospective study was approved by the Institutional Review
Board of Seoul National University Hospital (IRB number: 1410-028-616) and conducted in accordance with the Helsinki Declaration. The requirement for informed consent was waived.
Patient selection
We searched for patients with no breast abnormalities other than LCIS in the initially detected lesion in the database of Seoul National University Hospital Breast Care Center (SNUHBCC). The SNUH-BCC database is a prospectively maintained, web-based system that includes information on all patients who have undergone operations for breast diseases at Seoul National University Hospital since 1982 [15] .
Of more than 12,000 patients registered in the Seoul National University Hospital Breast Cancer Center database between January 2000
and December 2013, we retrieved the data of 357 patients who were diagnosed with LCIS. Among the 357 patients, most had LCIS as an incidental pathological finding in addition to their invasive breast carcinomas. After excluding these patients, we were able to identify 48 pure 
RESULTS

Clinicopathological characteristics of patients
Among patients who underwent breast surgery between January 2000 and December 2013, we identified 48 patients who were diagnosed with pure LCIS. The demographic and clinicopathological characteristics of the patients included in the study are listed in Table   1 . Thirty-six patients were asymptomatic, and their imaging abnor- Multifocal/multicentric and bilateral lesions detected on breast ultrasonography (USG) and magnetic resonance imaging (MRI). In the 48 lobular carcinoma in situ (LCIS) patients, additional imaging abnormalities in the ipsilateral breast requiring biopsy were detected in 19 (39.6%) and 16 (45.7%) patients on USG and MRI, respectively. All additional lesions seen on MRI were also visible on USG and were subjected to biopsies. Among them, 10 lesions (52.6%) were LCIS, and the remaining nine were benign lesions. Contralateral imaging abnormalities requiring biopsy were detected in 14 (29.2%) and 11 patients (31.4%) on USG and MRI, respectively. Among them, only one was pure LCIS. Seven lesions were diagnosed as malignant tumors, such as invasive ductal carcinoma (IDC), invasive lobular carcinoma (ILC), and ductal carcinoma in situ (DCIS). In total, 20.8% (10/48) of the patients had ipsilateral LCIS, and 16.7% (8/48) had contralateral malignancies.
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Imaging characteristics of initially biopsied LCIS lesions
We evaluated the imaging findings of the LCIS lesions by reviewing MMG, USG, and MRI images of the studied patients. Mammography and USG were performed in all patients, and MRI images were available for 35 patients (72.9%). The imaging characteristics on MMG, USG, and MRI of the initially biopsied lesions are listed in Table 2. The most common MMG abnormality in patients with LCIS was the presence of microcalcification (n =32, 66.7%). All eight patients without MMG abnormalities had positive USG findings, and six of these patients had also undergone an MRI that showed abnormalities at the same location. Similarly, abnormalities on MMG and MRI were noted in the two patients with no abnormality on USG.
The most common USG feature in the remaining 46 patients was an irregularly shaped mass (n =31, 64.6%). In 32 patients, the contrast-en- LCIS has been previously reported to involve multifocal or multicentric lesions in the ipsilateral breast in more than half the patients and bilateral LCIS in approximately a third of patients [10] [11] [12] . In our study, however, additional LCIS lesions were detected at a significantly lower rate in either breast, even with the use of the latest breast imag- in the Western population [19] . When taking these results into account, it is suggested that aggressive evaluation for additional lesions using breast MRI is of limited value in Korean women with LCIS.
There are several limitations to this study. One is the retrospective nature of this investigation. This may have affected the selection of patients, which depended on the review of pathologic reports and imaging findings. Furthermore, the interpretation of the preoperative breast MRI and USG were made by the same radiologist, which raises the concern that the MRI and USG imaging findings may have influenced each other. Another limitation is the small number of patients included in the study. While our study involves a relatively large group of Korean LCIS patients, the number is still insufficient to draw definitive conclusions.
In conclusion, in a modern series of Korean LCIS patients, the incidence of the multifocal/multicentric or bilateral LCIS was lower than that in the historic case series. The role of breast MRI in addition to MMG and breast USG in the detection of additional lesions in LCIS patients had limited value. Further large-scale prospective studies are necessary to evaluate the role of various breast imaging studies in patients with LCIS.
